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that the relation between the social world and the world of knowledge should be seen as unidirectional. STS scholars have stressed that, while the social is crucial in the creation of expert knowledge, also the reverse is true: knowledge plays an essential role in the constitution of social life. Bruno Latour (1993) and Sheila Jasanoff (2004) have referred to this process as one of 'co-production'. Controversies show this co-production process while it unfolds.
The term 'expert', crucial to this volume, can mean various things. There is a variety of definitions to be found in both academic literature and common parlance. A minimal definition, however, seems to consist of at least two elements. A first requirement for the expert is to possess some kind of specialist knowledge (of which the delineation is of course highly subjective). A second requirement is that he or she has an audience -such as policymakers, politicians, the media or the public at large -that is willing to recognize his or her authority. Expertise is relational. It does not only involve an expert who makes claims about nature; it also involves a third party who needs to be convinced the expert claims make sense. Experts, thus, need to build trust with the audience by the words they speak or the acts they perform (Shapin and Schaffer, 1985; Hartelius, 2011; Carr, 2010) .
Expertise is never a given. It is the object of active demarcation strategies that Thomas Gieryn (1983) has described as 'boundary work'. These strategies have to discern 'science' from 'non-science' -or, in the context of this volume, rather 'expertise' from 'nonexpertise'. The question who can and who cannot be seen as a true expert is often at the heart of environmental controversies. In these controversies, furthermore, the expert role is certainly not only reserved for academics or people with a scientific training. All kinds of experiences can result in the claiming (successfully or not) of an expert status. This also means that the boundaries between 'experts' and 'audience' are not permanent. People of various backgrounds can challenge the knowledge claims of experts and take up the role of counter-experts. This means the expert status is never fully secure or absolute.
Controversies, in particular, make that very clear.
The terms 'nature' and 'environment' might even be more convoluted than the 'expert' concept. Traditionally, nature has often been presented as the place unaffected by human activity. Environmental historians, critical geographers, sociologists and ecologists have, however, highlighted how the natural environment of the last centuries is continuously shaped by humans. Even seemingly unspoiled wilderness, so it has been argued, often shows the material traces of human activity (e.g. Franklin, 2002; Meyer, 1996; Neumann, 1998) . In an age of global warming it is not hard to understand that no place on earth escapes human influence in one way or another. Furthermore, the very categories we use to understand nature and the environment are mediated by human culture as well.
9
The historian William Cronon (1995) has shown for instance how 'wilderness', as an unspoiled and eternal object out there, is a relatively recent Romantic invention -born out of a particular set of cultural sensibilities. Therefore we cannot expect environmental experts to provide us with an unmediated mirror of a non-human nature. Rather they painstakingly explore a world that carries human traces all over it -and they do so looking through a cultural lens.
It is not the aim of this volume to pass a judgment about how expertise should ideally be used to inform policy (as for instance is done in Collins and Evans, 2007; or Pielke, 2007 ).
Rather we want to explore how expertise is constructed in environmental controversies that take place in the real world. For this we build on various strands of scholarship that deal with controversies, expertise and the environment. The papers in this volume, thus, bring different kinds of actors in the limelight: German journalists, a Swedish energy company, American anti-fracking activists, Dutch filmmakers, and many more. Although several of these actors were not experts themselves, the papers show how they nonetheless play important roles in the ways in which expertise is created, framed, received, contested and understood. Expertise, these essays show, is a relational concept indeed. And the relations involve actors of the most various kinds.
